Fundamental pollutants in the European Union (EU) countries and their effects on Turkey  by Coskun, Mucahit
Available online at www.sciencedirect.com
1877–0428 © 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of The 2nd International Geography Symposium-
Mediterranean Environment
doi:10.1016/j.sbspro.2011.05.156
Procedia Social and Behavioral Sciences 19 (2011) 467–473
The 2nd International Geography Symposium GEOMED2010 
Fundamental pollutants in the European Union (EU) countries and 
their effects on Turkey 
Mucahit Coskun* 
Karabuk University, Faculty of Letters, Geography Department, 78050 Karabuk, Turkey 
 
Abstract 
Atmosphere; is one of the four globes (Atmosphere, hydrosphere, biosphere, lythosphere) and is consisted of several gases. 
These are permanent and of constant quantity gases (nitrogene 78,9 %, 20,95 oxygen and Nobel gases), permanent  and 
unstable gases (carbon dioxide 0,03%, water vapour %0,25-%3) and temporal gases. Those permanent and stable gases are 
the necessary factors for the balance of continuity of  living. Temporal and unstable gases in the atmosphere are mostly 
influential over climate and aerial events.  The place where the pollutants is effective is the 3-4 km part of Troposphere that is 
among the layers that form atmosphere (tropospher, stratosphere, mesosphere and thermosphere. Pollutants are generally 
examined in two big groups as ‘primary pollutants’ that directly penetrate into atmosphere from a particular source in general 
and ‘secondary pollutants’ that are formed by several mechanisms. Sulphuredioxide,nitrogeneoxide, corbonmonoxide, 
hydrocarbons, metals, carbondioxide and particular substances are the examples of primary, cloroflorocarbon and ozone are 
the examples of secondary pollutants. This classification formed as primary and secondary pollutants are accepted as the 
fundamental pollutants of atmosphere. In this study, after giving the statistics and maps about the distribution of fundamental 
pollutants in EU countries primarily, pressure systems in the world and how the pollutants from EU countries reach Turkey 
and their effects over Turkey were mentioned.   
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1. Introduction 
Environmental pollution is the intensive spread of pollutants-which pose threat to the biosphere and alter the 
characteristics of non-living things- into the receiving environments such as water, soil or air. In that way, since 
physical, chemical or biological features of living and non-living things in the receiving environment change, 
their natural balance is eventually disturbed. Noxious chemical substances in the forms of solid, liquid, gas and 
different types of energy forms are termed as pollutants. The pollutants spread over air, water, soil and finally to 
all ecosystems. In present study some basic pollutants that are imported to our country from EU countries 
through air shall be focused on. General air circulation occupies a significant place in the movement of 
pollutants throughout atmosphere. Having an idea about the location and direction of the air currents in the 
troposphere and stratosphere is rather beneficial in grasping the pollution level in biosphere.  
With the aerosolization of pollutants, the natural composite of air is disrupted hence the issue of air pollution 
surfaces. It is a certain fact that on globe, the effects of air pollution have reached to alarming levels for all 
ecosystems and human beings in particular. Upon the emission of air pollutants from their source to the 
atmosphere, dispersion, transportation and accumulation mechanisms start. During this process, the 
transportation distances of the pollutants to the atmosphere are conditioned by certain parameters. In particular, 
the height of dispersion, greatness of particles, intensity of emission and resistance of chemicals bear 
significance in transportation. Transportation of air pollutants are actualized within 3 categories namely local (0-
50 kms), regional (51-1000 kms) and global scales. The subject of this study -long-range transportation of air 
pollutants and its effects- has recently been a common topic for many researchers. Transportation of the 
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emissions composed of anthropogenic and biogenic resources has been a research topic on local, regional and 
global scales for researchers [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11]. 
2. Study Area 
Study area is restricted to Turkey and European Union states. European Union is composed of 27 autonomous 
states which are Germany, France, U.K., Sweden, Denmark, Belgium, Netherlands, Luxemburg, Finland, 
Ireland, Greece, Austria, Italy, Spain, Portugal, Czech Republic, Estonia, Leetonia, Greek populated Southern 
Cyprus, Hungary, Lithuania, Poland, Malta, Slovakia, Slovenia, Bulgaria and Romania. European Union is based 
on the political and economical cooperation amongst those states. In order to be a member of European Union, a 
candidate country is expected to comply fully with the “Copenhagen Criteria” set in 1993 dated Copenhagen 
Leaders Summit. 4 European states outside European Union are Switzerland, Iceland, Lichtenstein and Norway 
(Fig. 1). 
3. Methods 
The stages of research are indicated below; 
Through literature scanning, several local and foreign researches have been accessed.  
The statistical data and maps of the basic pollutants (sulfur dioxide, nitrousoxide, carbon dioxide, particulars 
and ozone) European Union states emitted to the atmosphere between years 2000-2007 have been acquired. In 
the retrieval of information and data, Ministry of Environment and Forestry as well as   www.emep.int [12] and 
www.eea.europa.eu [13] websites have been visited. 
In the general air circulation, the air masses from Europe to Turkey and their timing have been determined. In 
the acquisition of data and maps, Turkish State Meteorological Service www.dmi.gov.tr [14] has been the 
source. 
The kind of effects of these pollutants on Turkey through general air circulation has been investigated. In 
gathering relevant data, the conducted researches and field observations have been referred. 
Obtained findings have been supported via maps, graphics, diagrams and photographs. In the next stages of 
study, conclusion, discussion and suggestion part has been presented. 
Due to the specification of subject, methodologically regional and general or in other words systematic 
approach have been employed unitedly. 
In present study below stated materials have been used; 
Location map  
Table of the Pollutants Emitted by European Union States to the Atmosphere (2000-2007) 
Map of Years 2000 and 2007 CO Emissions of European Union States 
Map of Years 2000 and 2007 SOx Emissions of European Union States 
Map of Years 2000 and 2007 NOx Emissions of European Union States 
Map of Years 2000 and 2007 NMVOC Emissions of European Union States 
Map of Air Masses and Passages Affecting Turkey in Hot Season 
Map of Air Masses and Passages Affecting Turkey in Cold Season 
 
Fig. 1. European Countries and Turkey 
4. Findings 
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4.1. The Pollutants Emitted to the Atmosphere in European Union States 
In Europe, emissions of many air pollutants have fallen substantially since 1990, resulting in improved air 
quality over the region. However, since 1997, measured concentrations of particulate matter and ozone in the air 
have not shown any significant improvement despite the decrease in emissions. A significant proportion of 
Europe’s urban population still lives in cities where certain EU air quality limits (set for the protection of human 
health) are exceeded. A number of countries are also likely to miss one or more legally binding 2010 emission 
ceilings of four important air pollutants. The need to reduce exposure to air pollution remains an important issue 
(www.eea.europa.eu/tr/themes/air/24.05.2010) [15]. 
Carbon derivatives, sulfur derivatives, nitrogen derivatives and non methane volatile organic compounds 
emitted to the atmosphere by European Union States between years 2000 and 2007 showed a decline in the 
general total of EU states  as indicated in Table 1. Yet, an analysis based on each state provides below listed 
results; 
The amount of CO emitted from new members Latvia and Romania has not decreased to a level below year 
2000. 
With respect to sulfur derivations the atmospheric emission of Bulgaria, Finland, Greece and Romania is 
higher than year 2000. 
Nitrogen derivatives emitted by Bulgaria, Greece, Latvia, Lithuania and Poland are higher than year 2000. 
With respect to non methane volatile organic compounds, Austria and Portugal emitted more compared to year 
2000. 
The amount of pollutants emitted by Germany, France, Spain and United Kingdom showed a decline between 
years 2000–2007 but still this amount of pollutants is rather high even today. 
Towards the north of Europe, the share of pollutants declines. 
Even at low density, CO is still dangerously toxic for animals and humans. This gas has colorless and 
odorless features. Carbon monoxide is the most common of all the pollutant gases. Due to its density, it is 
accumulated at the lower levels of atmosphere.  
Table 1:  The Pollutants Emitted by European Union States to the Atmosphere (2000-2007) 
CO SOx NOx NMVOC Countries 
2000 2007 2000 2007 2000 2007 2000 2007 
Austria 798 769 32 26 204 220 176 180 
Belgium 1072 750 171 126 330 260 201 145 
Bulgaria 668 419 918 854 184 188 123 120 
Czech Rep. 650 509 264 217 398 284 266 174 
Denmark 576 448 27 23 188 167 127 104 
Estonia 177 170 96 88 37 35 38 36 
Finland 530 501 74 83 235 183 155 129 
Germany 4992 3748 630 494 1855 1283 1569 1278 
France 6628 4674 613 435 1390 1051 1658 1199 
Greece 1295 726 493 543 328 374 295 204 
Hungary 633 507 486 84 194 190 187 148 
Ireland 280 171 131 54 129 117 90 57 
Italy 5188 3334 752 339 1377 1147 1538 1194 
Latvia 296 300 10 3 34 43 58 58 
Lithuania 278 208 43 39 49 69 78 74 
Luxembourg 49 48 4 1 33 14 13 9 
Malta 20 1 26 18 12 11 8 3 
Netherlands 751 535 72 60 389 300 267 165 
Poland 3314 2603 1507 1131 838 885 606 596 
Portugal 749 601 306 170 285 233 282 283 
Romania 1319 1495 727 754 331 331 378 330 
Slovakia 320 277 127 71 109 83 86 74 
Slovenia 101 99 99 14 60 45 51 39 
Spain 2597 2486 1489 1108 1477 1357 1162 920 
South Cyprus 83 24 50 32 25 20 15 10 
Sweden 730 565 52 33 217 165 282 178 
United Kingdom 4285 2114 1173 591 1857 1486 1348 942 
Total 38379 28082 10372 7391 12565 10541 11057 8649 
Source: www.emep.int 
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Fig. 2. Years 2000 and 2007 CO Emissions of European Union States (www.emep.int). 
  
Fig. 4. Years 2000 and 2007 NOx Emissions of European Union States (www.emep.int) 
 
Fig. 5. Years 2000 and 2007 Non Methane Volatile Organic Compound (NMVOC) Emissions of European Union States (www.emep.int)  
Volcanic activities constitute the base of this gas. Volcanic eruption that took place this year in Iceland shall 
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give birth to an extreme SOx pollution in atmosphere. Other incidents are also influential in the increase of sulfur 
derivations throughout atmosphere and the foremost of all is the fossil fuels used by humans. When mixed with 
water vapor in the atmosphere, Sulfur (SO2) transforms into a type of acid. Sulfur derivations play a major role 
in the formation of acid rains.  
As illustrated in the map, the distribution of CO emitted by European Union states is substantially high in the 
countries neighboring Western and Central Europe, Balkans and Mediterranean. CO density lessens towards the 
north of Europe (Fig. 2). 
Amongst European Union states, sulfur derivatives are denser particularly in Central Europe, Balkans and in 
patches of Portugal, Spain and Greece. Aside from these countries, sulfur derivatives are less emitted to the 
atmosphere (Fig. 3).  
In both industrial and agricultural activities, a dense emission of nitrogen has been observed recently. All the 
nitrogen gases formed through biogeochemical processes are accumulated in the atmosphere and in time they 
start to impact the living organisms and humans. Nitrogen derivatives have negative effects over human health 
and vegetation and they also cause the formation of acid rains. 
As the maps indicate, the areas nitrogen derivatives are dense: Central European Countries, Italy and 
Portugal. The amount of nitrogen derivatives emitted by other countries is comparatively low (Fig. 4). 
Amongst EU states, Central Europe, Spain, Italy, France, Germany and the U.K. have high volumes of non 
methane volatile organic compound emission whereas this ratio is relatively low in other countries (Fig. 5). 
4.2. Pollutant Exchange between Turkey and Several European Union States  
The air pollution in Turkey does not merely derive from the pollutants within the borders of Turkey. Air 
pollution arises also out of the accumulation of foreign pollutants. As stated in 1999 OECD Turkey 
Environmental Success Report, Turkey emits to the atmosphere 42200 tons of sulfur derivatives and 11200 tons 
of nitrogen derivatives. In the pollutant exchange with Greece, Turkey exports 2000 tons of sulfur and 600 tons 
of nitrogen and imports 8000 tons of sulfur and 4100 tons of nitrogen derivatives. Ukraine receives 2900 tons of 
sulfur and 1200 tons of nitrogen derivatives from Turkey and Turkey receives 6000 tons of sulfur and 1900 tons 
of nitrogen derivatives back. Italy receives 200 tons of sulfur and 100 tons of nitrogen derivatives whereas 
Turkey receives from these country 1100 tons of sulfur and 1600 tons of nitrogen. Bulgaria takes 900 tons of 
sulfur and 300 tons of nitrogen derivatives from Turkey and Turkey receives back 19700 tons of sulfur and 2000 
tons of nitrogen derivatives from this country. Romania receives 1100 tons of sulfur and 400 tons of nitrogen 
derivatives from Turkey and in return Turkey receives 2400 tons of sulfur as well as 600 tons of nitrogen 
derivatives from this country. 
As stated clearly, on accounts of its general air circulation Turkey transports pollutants to European countries 
and receive back huge amounts of pollutant in return. Within the general air circulation between Europe and our 
homeland, 2 main air masses transport those pollutants throughout year.  
4.3.  Air Masses from Europe to Our Homeland  
In terms of air masses since Turkey is not on the resource zone of any air mass, it gets influenced by the 
different air masses from other regions depending on the seasons. Therefore in summer it is under the effect of 
southerly tropical air mass and in winter from northerly polar air mass [16]. Of the cold air masses mP (maritime 
Polar) and cP (continental Polar) and of the warm air masses mT (maritime Tropical) and cT (continental 
Tropical) are the preliminary air masses influential all over the year –though at different seasons-in Turkey [17]. 
The strong European air masses over Turkey are mP and mT air masses. 
The source region of mP air mass- which is mostly effective during the cold period in Turkey- is the wide 
oceanic fields on the north of 50º north latitude. In cyclonic turns this air mass at first reaches Europe then to 
Turkey with the northern, northwestern and western currents. Particularly during winter this air mass transports 
the air pollutants of European countries to Turkey as in the form of rain. This air mass is separated into two 
groups as Baltic and Atlantic.  
In general, mP Baltic air mass approaches Turkey over Black Sea through northern-northwestern air masses. 
While passing over European lands, this air mass remains stable but since it gets warm and humid over Black 
Sea, it becomes instable. Except western and southern regions of Turkey, throughout whole country, Black Sea 
in particular, strong frontal, orographic and convective rains are observed.   
mP Atlantic air mass is effective through two routes according to the movements of polar frontal depressions. 
The first route is over Balkans via northwestern currents and the second route is-if Azores anticyclone has not 
totally covered Mediterranean – via northern, northwestern currents over Western Europe to Mediterranean and 
from there to Turkey via western, southwestern currents. 
As mP air mass lands and remains on Mediterranean basin it meets either Mediterranean air mass or Tropical 
air mass hence brings about the formation of Mediterranean frontal depressions. These depressions which reach 
Turkey via western, southwestern and southern currents account for the strong rains countrywide-Mediterranean 
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in particular. mP air mass can approach Turkey directly over Mediterranean as well and once that happens it 
manifests itself as orographic rain in Taurus mountains and convective rain in inner and higher sections. 
During hot season, mP air mass is not classified as Baltic and Atlantic. At this period mP air mass is drawn to 
north. However at times, due to polar frontal movements, it reaches to Black Sea over north and from thence to 
Turkey. In the northern and northeastern parts of Turkey, it manifests itself in the form of orographic and frontal 
rains while in the inner and higher sections orographic and convective rains are observed.  
mT air mass which has strong influence over the weather conditions of Turkey has a direct effect in summer 
and indirect effect in winter. That air mass which is drawn to south in winter feeds the polar front over Atlantic 
Ocean as an outcome of the northern movement of Azores anticyclone. Consequently it gives birth to the middle 
latitude frontal depressions which are the main source of the winter rains in Europe and Turkey. During hot 
season on the other hand since mP air mass is drawn northward, mT air mass extends northward depending on 
the movement of Azores anticyclone. This air mass at first reaches Europe via southern currents and rains then it 
reaches Turkey over Black Sea. While passing over Black Sea, it gets warm and humid which results in the 
orographic rains in Black Sea at most. 
 
 
 
Fig. 7. Air Masses and Passages Affecting Turkey in Hot Season 
[17] 
Fig. 8. Air Masses and Passages Affecting Turkey in Cold Season 
[17]. 
5. Results and Discussion 
The effects of European origin air pollutants transported by northern, northwestern and western currents to 
Turkey are not known well and furthermore the extent of damage given to living organisms by the pollutants in 
Turkey is not fully manifested yet either. In May 2006 dated “acid rains and air pollution” report of General 
Directorate of Meteorology (GDM), it is stated that: The precipitation of pollutants with rain and the outcomes 
of this precipitation is one of the issues which are had very little knowledge in our country (GDM, 2006). 
Pollutants such as nitrogen oxide and sulfur dioxide can hang in the air between 2 to 7 days and being exposed to 
various chemical reactions, they might be moved far distances in the atmosphere. Such matters are acidized in air 
hence the rains take the form of acid. In the end, such pollution brings damage to humans, animals, plants and 
land.  
An adult forest which contains beech and fir trees means possessing a healthy plantation and the continuity of 
environment [18]. Currently, the fir trees in Black Sea forests are draught and in addition to pests and mistletoe 
another influential cause is acid rain. In pine trees as well, atmospheric pollution is a significant element. The 
effect of atmospheric pollution on beech, fir and pine trees begins with leaf tissue, spreads to the fruits, slows the 
growing rate, increases the sensitivity towards unfavorable weather conditions and hinders breeding. The arrows 
of pines and firs go yellow from the tips and afterwards yellowing process spreads to the whole tree. Akman et 
al. (2004) put forth that amongst all plants, the sensitivity towards atmospheric pollution is highest in pines and 
lichens and they are regarded as the indicators of biological pollution. The vegetation of Turkey, in particular 
Western Black Sea, Istıranca and Coastal Aegean, should be reanalyzed from this aspect since in this section, a 
variety of tree types are gradually disappearing due to such causes and forest ecosystem is being adversely 
transformed. Northern, northwestern and western air currents have a big share in this disappearance. 
Comparison of the measurement results from Antalya, Amasra, Menemen, Çubuk and Uluda÷ stations with 
similar data obtained about 100 stations from different regions of Europe manifests that the region of Turkey is 
one of the most polluted regions of Europe in terms of air. It is natural that in such a region with high 
concentrations of pollutants, the rains shall be acidic [19]. As a result, many species inhabiting ecosystems such 
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as forest, stream or lake are either changing their habitats or perish. As the reports of Hygiene Institute are 
checked, the reason for the increased cancerogenic effect of respiratory tract diseases, digestive disorders, heart 
diseases, bronchitis in Western Black Sea, Mediterranean and in patches of Aegean region is attributable to 
atmospheric pollution. The increased number of acarids in Western Black Sea-which causes Crimean-Congo 
hemorrhagic fever - is the most crucial indicator of the change of balance in land ecosystems. The gradual 
disappearance of animals like pheasant, crow and red ant drives us to conclude that the habitat is favorable for 
the breeding of harmful living organisms now. 
Chemical industry has grown faster than any other production sectors and gross national product of EU. In 
EU, including toxic chemicals as well, production volume of chemical materials is growing yet there is 
insufficient information and basic data regarding many chemical materials sold in Europe. Due to the 
insufficiency of data that situation introduces hardships in taking decisions on risk management. The non-
presence of the evidences on side effects does not necessarily imply that there are no side effects at all. In the 
report it was stated that there is a gap of sufficient knowledge on this field and it should be filled by means of 
necessary regulations (European Environmental Issues 3rd Assessment Report 2003). A group of researchers 
pointed out that the emissions from Europe bring about air pollution, acid rains in the surrounding regions 
ultimately resulting in an adverse transformation of their ecosystems [20, 3]. Europe is quite a powerful source in 
terms of anthropogenic emissions. It is known that Black Sea and Eastern Mediterranean are also under its effect 
[21, 22]. It is envisaged that both Mediterranean and Black Sea regions will be affected by the Europe-imported 
air pollutants [7]. 
To sum up, air currents from Europe import serious amounts of pollutants to our country and these pollutants 
cause critical damages to humans, animals, plants and soils. Land and water ecosystems are adversely affected 
and ultimately human beings suffer most. 
It is evident that the atmosphere in the region where Turkey is substantially polluted. It is crucial that the 
share of Turkey’s emission resources on this pollution and the amount of pollutants imported by Europe to 
Mediterranean and Black Sea coasts be analyzed.  Researches on the Europe-imported pollutants need to be 
furthered. 
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